Introduction
The smallest building block of health support within the ADF is the resuscitation team. Each resuscitation team consists of a medical officer, a nursing officer, an advanced medical assistant, a medical scribe and an orderly. The role of the resuscitation team is to work together and manage effectively the resuscitation of military casualties, using rapid diagnosis and treatment of life-threatening injury. Onward transfer to a surgical facility can then be considered after resuscitation and stabilisation of the casualty's condition. Such care is described as Level 2 (Table 1) and following this, casualties may proceed to a surgical facility where initial wound surgery is performed with an aim of treating life-threatening injury by surgical means.
The critical point to be made is that resuscitation of casualties is performed not by groups of individuals but by teams. In order to work effectively as a team, each member must be certain as to his/her role, assured by the abilities of other team members, confident in the application of all available equipment and undaunted by the working environment. Understanding the importance of the team in the process of resuscitation, the ADF has developed a doctrinal environment that encourages teamwork by providing consistency. This allows all members to transfer between teams secure in the knowledge that equipment and protocols will be identical and that new team members will be assuming corresponding roles. ( Figure. 1 Having been provided with a basis for the management of trauma casualties, it is important that resuscitation teams are able to carry out the CTRs correctly. In order to do this the Resuscitation Standardisation Handbook (RSH) describes not only the composition of the resuscitation team but also the training requirements for membership (2)( Table 2 ). It also details the specific roles for team members in the form of duty statements, the composition and layout of equipment along with the process of documentation. It also recognises that training for members of the team should continue and that this should happen initially at unit level.
All the training detailed above allows participants the opportunity to learn and practise skills before exposure to military casualties. Unfortunately the lack of realism associated with the traditional training environment detracts from the overall learning process. There is a gap between training and experience and this remains wide enough for those ADF personnel undergoing such training to report that they do not get a "feel" for the speciality of military trauma.
Recognising this, medical officers of the ADF approached the Medical Simulation Centre of the Department of Anaesthesia and Pain Management, the University of Sydney, and in collaboration developed courses for military simulation aimed at providing an experiential training environment of simulated battlefield injury reproduced with a high degree of fidelity.
The Sydney Medical Simulation Centre
The Sydney Medical Simulation Centre is based at the Royal North Shore Hospital, St Leonards, New South Wales, Australia. The Simulation Centre opened in 1997 primarily to provide a simulated environment for anaesthesia training and subsequently has developed a number of courses in other fields, including trauma management. The Centre relies on an experienced faculty working in major trauma centres with anaesthetic and surgical backgrounds in both the civilian and military fields.
Within the Centre is a simulation suite that uses an advanced simulator manikin of a type manufactured by MedSim-Eagle Simulation Inc., Fort Lauderdale, Florida. This "full patient, high-fidelity simulator" is an adult-sized manikin fitted with a variety of electromechanical and pneumatic devices and connected to a computer and a variety of sensors. Complex software programs enable the manikin to operate automatically by controlling the vital functions. Sophisticated mathematical modelling of the manikin's physiological and pharmacological responses to physical interventions, or drug administration, allows integration with the control systems so that realistic responses can occur in "real time".
The manikin is constructed in such a way as to allow the full range of airway manipulations and instrumentation from basic head tilt and chin lift, through endotracheal intubation to the provision of a surgical airway. Chest trauma has been modelled to allow a variety of pathological states from simple pneumothoraces to cardiac tamponade to be simulated. The manikin can be cannulated and pulses can be palpated. The blood pressure is generated by the computer model and can 
Scenarios
Complex computer modelling associated with high-fidelity representation of the response to medical intervention allows elaborate injury scenarios to be developed (Tables 3 and 4 ). The scenarios can be tailored individually to allow specific training aims to be incorporated into cases. Teams using the Centre have included those from the Royal Australian Navy, who have simulated medical emergencies associated with diving and decompression illness, and Joint Service teams who have been tasked with providing medical support with chemical, biological and radiological capabilities to security forces at the Sydney Olympics. The level of difficulty of each scenario can be modified to take into account differences in the requirements of various teams allowing an almost endless permutation of available scenarios.
Process of Simulation
Over the last two years more than 200 ADF personnel have been trained through the Centre, principally members of the Australian Army and Navy. Training has included the specific preparation of resuscitation teams for operational The process of training using the simulator is straightforward. Members usually train for a day or so in the unit environment, refreshing both individual and team skills prior to spending their time at the simulator.
It is then usual for two teams from a unit to attend, alternating as either active participants or observers in a variety of resuscitation scenarios, usually numbering between four and six, during the course of a day.
The process of simulator training involves six stagesa. orientation; objectives for training are set along with an introduction to the Centre b. familiarisation; the students are introduced to the simulation manikin, learn about its characteristics and are given the opportunity to practise appropriate skills such as intubation and cannulation prior to a full scenariobased simulation. (This is an important step in diffusing anxiety and recognising the strengths and limitations of the simulation environment). c. simulation; over a 20 minute period full scenario-based simulation occurs without interruption. The simulation is recorded on video and also broadcast in an adjacent viewing room where other members of the unit watch the resuscitation and prepare to participate in the debriefing. d. debriefing; this takes about 30 minutes and is a peer discussion process facilitated by the senior medical officer of the unit concerned and an instructor from the Simulation Centre. During the debriefing, the video is used as a framework for discussion.
(All participants and observers get an opportunity to discuss a range of clinical and human factor issues). (Figure. 2)
Discussion
The use of simulation as an aid to training is not new. For centuries, military forces have used drill and exercises to prepare both individual soldiers and units for war (3) . Battlefield simulation is now an accepted form of military training, and many areas including aviation and armoured warfare employ simulator systems to improve the scope and range of training opportunities.
Large scale simulation training expanded during World War II when a lack of flying resources combined with a pressing need to produce trained pilots led to flight training being completed on ground trainers. Advances in technology during the ensuing years have seen the development of simulation capable of advanced skills training and emergency procedure practice.
The aviation industry continued with its interest in simulation work and expanded the scope to include whole crews rather than individual pilot training. It had become apparent after analysis of critical incident reports and accident investigations that mistakes occurred in spite of the high levels of individual training. Resources were often available which could have prevented the crises from developing and better teamwork might have averted the disasters. Work in medical fields has confirmed that the making of errors is a universal phenomenon across all levels of training although experience helps to prevent, reduce and rectify them (3, 4, 5) .
This crisis resource management model of aviation simulation has been readily adapted into the field of anaesthesia (7). The same basic properties of crisis such as uncertainty, risk, rapid change and complexity are as apparent in anaesthesia as they are in aviation. The similarity of crisis exists within military trauma resuscitation and the benefits for simulated practice are quite apparent. Other high risk domainsspace flight, ship handling, fire fighting, nuclear power -have accepted that simulation training has intrinsic value by both saving time and money and providing a safe opportunity for learning.
Learning takes place at a number of levels. At the simplest, it requires the acquisition and comprehension of new knowledge and associated skills (declarative knowledge). At more advanced levels the correct application of such knowledge is developed (procedural knowledge) along with an ability to utilise it to problem solve (experience). The highest levels involve the use of experience both successful and unsuccessful to provide potential solutions to new problems whilst performing in unfamiliar environments or distracting circumstances.
Simulation training helps in the learning process. It enhances the acquisition of knowledge and skills and by providing a e. conclusion; the process of reviewing the day's events including a summary of lessons learned during the day. f. feedback; all participants are asked to fill out an anonymous course appraisal questionnaire.
realistic environment for training it facilitates learning by setting it in a relevant clinical context (experiential learning) (6, 8, 9) . By basing it in a Centre, expert opinions and advice can be readily available for training sessions so enabling the reinforcement of key points and the clarification of uncertain ones during the simulation process. Rather than using whatever becomes available in "real life", simulation training can be planned in advance to include rare or difficult events (10). It has been shown that in anaesthesia some trainees have preferred training in the simulator to training in the operating or emergency room for these reasons (11) .
simulator training is highly rated, as is the teaching style, particularly in the use of video debriefing (15, 16) . The simulated environment is felt to be challenging, realistic and practical and is beneficial with respect to aspects of teamwork in a way rarely seen in the peacetime environment.
The environment is felt to be stressful because of the video scrutiny and personal performance by many is felt to be suboptimal presumably because of this factor. Others, however, felt that performance was enhanced by the extra anxiety. Some aspects of the simulation training were felt to lack realism. The manikin, although advanced, is unable to model some physiological signs such as sweating, colour and temperature change and the participants report that these extra signs would be useful for fine-tuning performance. The whole experience is theatrical and a degree of "belief " is required to maximally utilise this training resource but most teams seemed to be able to take this step. Advanced high-fidelity simulation is an expensive adjunct to training. Unfortunately it is relatively Centre-dependent although efforts are being made to improve the ability to make it more portable and therefore allow other teaching establishments the opportunity to utilise its training potential.
Conclusion
High quality, prompt resuscitation can reduce the mortality and morbidity of battlefield casualties (17) . Severely injured but salvageable casualties make up approximately 15% of the total casualty figures and the percentage of casualties who would succumb to either an 'early death' (hours) or a 'late death' (days) could be reduced if resuscitation were to be performed well (18) .
Simulator training is an ideal environment for mission rehearsal as pre-training has been shown to improve subsequent performance (19, 20, 21) . It is important to provide resuscitation teams on operational deployments who are as well trained as they Simulation training for resuscitation teams works in two ways. Individuals are able to obtain new knowledge and can experiment with "cause-and-effect" relationships observing realistic responses to treatments given or interventions performed. (Figure. 3).They can learn how to use new equipment or protocols and they can do so in stages or at their own pace. Team training is especially suited to the use of video debriefing. Resuscitation is a crisis event and memory of such events is often inaccurate (12) . Individual members of a team often perform in relative isolation and a video recording of the scenario provides an opportunity for all to observe their own work and that of others. Human factors become apparent during video debriefing. Team function is a combination of individual and team skills (Figure 4) . Leadership, communication, situational awareness and resource utilisation are often issues that are not readily brought to mind when assessing performance, but aviation work showed how deficiencies in these areas could diminish team effectiveness. Observers can view the video recording and can assess clinical and behavioural skills, although it maybe difficult to accurately correlate the performance in the simulator with that in 'real-life' (13, 14) .
Experience with significant numbers of military teams being trained through the simulation centre has shown that time spent in the simulator is perceived as excellent training. In general, advanced patient group.bmj.com on April 19, 2017 -Published by http://jramc.bmj.com/ Downloaded from can possibly be as there is no place for 'on the job training'. The so-called 'learning curve' can only exist at some poor unfortunate's expense.
Experience with military trauma simulation at the Sydney Medical Simulation Centre has confirmed its role as an invaluable tool in the preparation of ADF resuscitation teams for operational deployment.
